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(54) FLUID IMAGE PROCESSING ANALYSIS DEVICE 

(5 7) Abstract: 

PURPOSE: To enable the analysis of the flow of fluid which has been 
difficult by visual observation. 

CONSTITUTION: An image input means 21 inputs plural images 
continously photographing the flow of fluid. By using this image, a 
difference image preparation means 22 performs a difference processing 
for two images which are chronically different and prepares h difference 
image. A contour emphasis image preparation means 23 performs a 
contour emphasis processing for the image which is chronically closer to 
two images for which the difference image preparation means 22 performs 
the difference processing and prepares the contour emphasis image. A 
synthesizing means 24 synthesizes the difference image and the contour 
emphasis image and the synthesized image is outputted by an image output 
means 25. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image-processing analysis equipment of a fluid characterized by providing the following. An image input means to 
input two or more images which photoed a flow of a fluid continuously two different images in time inputted by this image 
input means — receiving — difference -- a subtraction-image creation means to process and to create a subtraction image an 
image inputted by said image input means — it is - said subtraction-image creation means ~ difference ~ an outline 
emphasis image creation means to perform outline emphasis processing to two images which process, and an image close to 
a time amount target, and to create an outline emphasis image A synthetic means to compound a subtraction image created 
by said subtraction-image creation means, and an outline emphasis image created by said outline emphasis image creation 
means 

[Claim 2] said subtraction-image creation means ~ difference — image-processing analysis equipment of a fluid according to 
claim 1 characterized by performing emphasis processing and data smoothing to an image after processing, creating a 
subtraction image, and for said outline emphasis image creation means performing emphasis processing to an image after 
outline emphasis processing, and creating an outline emphasis image. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image-processing analysis equipment of the fluid for analyzing flows of 

a fluid, such as a flow of the gas in a gas meter. 

[0002] 

[Description of the Prior Art] Although fluidic flowmeter was used, there are some in which the mode of the flow of the gas 
in a gas meter influences the accuracy of measurement greatly like in a gas meter. Then, there was a request of wanting to 
analyze the flow of the gas in a gas meter, from before. 

[0003] Drawing 5 is explanatory drawing for explaining the conventional method of observing the flow of the gas in a gas 
meter. This drawing shows the example which observes the gas flow in the gas meter which used fluidic flowmeter. As 
shown in this drawing, the front face of a gas meter 50 is made from the transparent quality of the materials, such as an 
acrylic, and it is made seen [ inside ] by the conventional method. And piping 5 1 and 52 is connected to the entrance and 
outlet of this gas meter 50, respectively. A pump 53 is connected to piping 52. Moreover, the oil-mist generator 55 is 
connected in the middle of piping 51 through piping 54. And while supplying air 56 in a gas meter 50 from piping 51, an oil 
mist 57 is supplied in piping 51 from the oil-mist generator 55. Then, an oil mist 57 seems to be shown in drawing like a line. 
Conventionally, the flow of the oil mist 57 in a gas meter 50 was photoed with the video camera etc., it is observing by 
viewing and the flow of the gas in a gas meter 50 was checked. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the image photoed with the video camera etc. was observed with 
a monitor by the above conventional methods, that the oil mist 57 is flowing was the degree which can be checked at last, 
and it was almost impossible to have analyzed the flow of the gas in a gas meter 50. Moreover, when an image was made to 
stand it still, the flow of an oil mist 57 was hardly able to check. 

[0005] This invention was made in view of this trouble, and, visually, the purpose is in offering the image-processing 

analysis equipment of the fluid which enables analysis of the flow of the difficult fluid. 

[0006] 

[Means for Solving the Problem] An image input means by which image-processing analysis equipment of a fluid according 
to claim 1 inputs two or more images which photoed a flow of a fluid continuously, two different images in time inputted by 
this image input means ~ receiving -- difference ~ it processing and with a subtraction- image creation means to create a 
subtraction image an image inputted by image input means -- it is — a subtraction-image creation means ~ difference -- 
outline emphasis processing being performed to two images which process, and an image close to a time amount target, and 
with an outline emphasis image creation means to create an outline emphasis image It has a synthetic means to compound a 
subtraction image created by subtraction-image creation means, and an outline emphasis image created by outline emphasis 
image creation means. 

[0007] With image-processing analysis equipment of this fluid, two or more images which photoed a flow of a fluid 
continuously are inputted by image input means, two images with which subtraction-image creation means differ in time 
using this image — receiving — difference - processing — carrying out ~ a subtraction image -- creating — an outline 
emphasis image creation means a subtraction-image creation means — difference - outline emphasis processing is 
performed to two images which process, and an image close to a time amount target, and an outline emphasis image is 
created. And a subtraction image and an outline emphasis image are compounded by synthetic means. 
[0008] image-processing analysis equipment of a fluid according to claim 2 -- image-processing analysis equipment of a 
fluid according to claim 1 -- setting ~ a subtraction- image creation means ~ difference - emphasis processing and data 
smoothing are performed to an image after processing, a subtraction image is created, and an outline emphasis image 
creation means performs emphasis processing to an image after outline emphasis processing, and creates an outline emphasis 
image. 
[0009] 

[Example] Hereafter, the example of this invention is explained to details with reference to a drawing. Drawing 1 thru/or 
drawing 4 start one example of this invention. 

[UUiOJ Drawing 1 is the block diagram showing the configuration of the hardware of the image-processing analysis 
equipment (it is only hereafter described as image-processing analysis equipment.) of the fluid of this example. It is a video 
tape recorder (it is hereafter described as VTR.) for inputting two or more images with which image-processing analysis 
equipment photoed the flow of a fluid continuously as shown in this drawing. Analog digital which changes into a digital 
image signal the analog picture signal outputted from this VTR1 1 (it is hereafter described as A/D.) A converter 12 and the 
data bus 13 connected to this A/D converter 12, The computer 14 and image memory 1 5 which are connected to this data bus 
13 and function as a subtraction-image creation means, an outline emphasis image creation means, and a synthetic means, 
Digital-to-analog which is connected to a data bus 13 and changes the digital image signal after an image processing into an 
analog picture signal (it is hereafter described as D/A.) It has the converter 16 and VTR 17 which records the output picture 
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signal of this D/A converter 16 on" a video tape. 

[001 1] Two or more images which photoed the flow of a fluid continuously are images which photoed the flow of the oil 
mist in a gas meter continuously, and recorded it on the video tape with the video camera as explained using drawing 5 . 
VTR1 1 reproduces the image recorded on this video tape. In addition, a video camera is prepared and you may make it input 
into A/D converter 12 directly the image photoed with this video camera instead of VTR1 1 . Moreover, a monitor or the 
floppy disk drive which records a picture signal on a floppy disk may be prepared instead of VTR17. 
[0012] Drawing 2 is the functional block diagram showing the function of the image-processing analysis equipment of this 
example. An image input means 21 by which image-processing analysis equipment inputs two or more images which 
photoed the flow of a fluid continuously as shown in this drawing, two different images in time inputted by this image input 
means 21 — receiving -- difference ~ it processing and with a subtraction-image creation means 22 to create a subtraction 
image the image inputted by the image input means 21 — it is — the subtraction-image creation means 22 difference - 
outline emphasis processing being performed to two images which process, and the image close to a time amount target, and 
with an outline emphasis image creation means 23 to create an outline emphasis image It has a synthetic means 24 to 
compound the subtraction image created by the subtraction-image creation means 22, and the outline emphasis image created 
by the outline emphasis image creation means 23, and an image output means 25 to output the image obtained by this 
synthetic means 24. 

[0013] two images with which the subtraction-image creation means 22 differ in time — receiving difference the 
difference which processes ~ a processing means 26 and this difference -- the difference by the processing means 26 ~ it has 
an emphasis means 27 perform emphasis processing to the image after processing, and a smoothing means 28 performs data 
smoothing to the image after the emphasis processing by this emphasis means 27, and create a final subtraction image, the 
emphasis processing performed by the emphasis means 27 — difference ~ the difference by the processing means 26 — it is 
the processing which increases the contrast of the image after processing, and is carried out two or more times if needed. 
Data smoothing performed by the smoothing means 28 is performed in order to reduce a noise, and it is performed two or 
more times too if needed. 

[0014] The outline emphasis image creation means 23 is equipped with an outline emphasis means 29 to perform outline 

emphasis processing to an input image, and an emphasis means 30 to perform emphasis processing to the image after the 

outline emphasis processing by this outline emphasis means 29, and to create a final outline emphasis image. The emphasis 

processing performed by the emphasis means 30 is processing which increases the contrast of the image after the outline 

emphasis processing by the outline emphasis means 29, and is performed two or more times if needed. 

[0015] The synthetic means 24 compounds both images by adding the subtraction image created by the subtraction- image 

creation means 22, and the outline emphasis image created by the outline emphasis image creation means 23. 

[0016] In drawing 2 , the image input means 21 is realized by VTR1 1 and A/D converter 12 of drawing 1 , the image output 

means 25 is realized by D/A converter 16 and VTR17 of drawing 1 , and other means are realized by the computer 14 and 

image memory 15 of drawing 1 . while a computer 14 memorizes the image in each processing phase to an image memory 

15 -- difference - actual image processings, such as processing, are performed. 

[0017] Next, with reference to drawing 3 and drawing 4 actuation of the image-processing analysis equipment of this 
example is explained. The flow chart in which "drawing 3 shows actuation of image-processing analysis equipment, and 
drawing 4 are explanatory drawings showing the image in each phase of the actuation shown in drawing 3 , and a part of 
concentration level of the image. 

[001 8] As shown in drawing 3 , image-processing analysis equipment initializes the hardware of image memory 1 5 grade 
first (step S101), then, sets an image memory 15 as 256x256 pixels (step S102), and then sets image display as a 
256x1 98-pixel non-interlace (step SI 03). 

[0019] Next, image-processing analysis equipment inputs the 1st image, and an image memory 15 is made to memorize it 
with VTR1 1 and A/D converter 12 (image input means 21) (step S104). At this time, VTR1 1 makes an image stand it still, 
and outputs a static image, next, image-processing analysis equipment ~ difference ~ it carries out through [ of the input 
image ] until the 2nd image required for processing is inputted (step SI 05). (it throws away) in addition, two continuous 
images using — difference -- to process, this step SI 05 is unnecessary, next, image-processing analysis equipment -- 
difference ~ the 2nd image required for processing is inputted and an image memory 15 is made to memorize (step SI 06) 
Also at this time, an image is made to stand it still, and VTR1 1 outputs a static image for it. In drawing 4 , (a) shows the 1st 
image and (b) shows the 2nd image, respectively. 

[0020] Next, image-processing analysis equipment creates a subtraction image with the subtraction-image creation means 22 
(step SI 07). namely, difference -- the processing means 26 — the 1st image and the 2nd image « receiving - difference 
processing -- carrying out -- this difference ~ the emphasis means 27 performs emphasis processing to the image after 
processing, to the image after this emphasis processing, with the smoothing means 28, data smoothing is performed and a 
final subtraction image is created, drawing 4 - setting - (-- c --) - difference — processing ~ the back -- an image — (— d --) 
-- (-- c --) — an image -- it can set — A-A — ' a line — a top — concentration -- (-- e --) -- emphasis — processing — the back 
-- an image ~ (-- f --) — (-- e --) - an image -- it can set -- A-A - ' - a line ~ a top -- concentration - (— 
[0021] Next, image-processing analysis equipment creates an outline emphasis image with the outline emphasis image 
creation means 23 (step SI 08). That is, the outline emphasis means 29 performs outline emphasis processing to the 2nd 
image, to the image after this outline emphasis processing, with the emphasis means 30, emphasis processing is performed 
and a final outline emphasis image is created, drawing 4 — setting (-- i -) an outline ~ emphasis -- processing -- the 
back - an image ~ being shown -- (-- j --) - (-- i --) - an image— it can set - A-A -- ' ~ a line -- a top — concentration - 
being shown ~ (-- k — ) ~ emphasis - processing - the back - an image -- being shown - (-- 1 --) -- (-- k --) -- an image - it 
can set A-A - in addition, the image which performs outline emphasis processing although outline emphasis processing is 
performed to the 2nd image in this example — the subtraction-image creation means 22 ~ difference — that what is necessary 
is just to carry out to two images which process, and the image close to a time amount target therefore, you may carry out to 
the 1st image and may carry out to the image between the 1st image and the 2nd image. 

[0022] Next, image-processing analysis equipment is compounded by adding a subtraction image and an outline emphasis 
image with the synthetic means 24 (step SI 09). In drawing 4 , (m) shows the image after composition. Next, 
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image-processing analysis equipment outputs the image after composition to VTR1 7 through D/A converter 16, and records 
it on videotape on a video tape (step SI 10). In addition, the image of the image after composition expresses concentration in 
an absolute value. 

[0023] Next, it judges whether image-processing analysis equipment ends processing (step Sill), when not ending, (N) 
returns to step SI 04 and inputs the 1st following image, and when ending, (Y) ends actuation. In addition, in creating a 
subtraction image, for example using every other coma two images, the image of 1 coma eye and the image of 3 coma eye 
are used first, a subtraction image is created, then the image of 2 coma eye and the image of 4 coma eye are used, and it 
creates a subtraction image. While creating the subtraction image using the image of 1 coma eye, and the image of 3 coma 
eye, the image of 2 coma eye is memorized to the image memory 15. 

[0024] In this way, image-processing analysis equipment repeats processing of steps S104-S1 1 1, and records the image after 
composition on videotape on a video tape one by one. And it becomes analyzable [ the flow of a fluid ] with this image. In 
addition, in the case of analysis, the image recorded by the video tape on videotape may be further edited for every coma. 
[0025] Thus, with the image-processing analysis equipment of this example, the image which compounded the subtraction 
image and the outline emphasis image is recorded. The image which compounded the subtraction image and the outline 
emphasis image turns into an image in which the flow of a fluid is shown clearly including the outline 31 of fluids, such as 
an oil mist, and the portion 32 which shows a motion of the fluid, as shown in (m) in drawing 4 . Therefore, with this image, 
while being able to check the flow of a fluid certainly, visually, the flow of the fine fluid which was not able to be checked 
can be checked, compared with the case of viewing, it is certain and efficient analysis is attained. Moreover, one static image 
which compounded the subtraction image and the outline emphasis image also enables it to hold the orientation of the flow 



[0026] In addition, this invention is applicable not only to a gas but the analysis of liquid flow. Moreover, it is applicable not 
only to the inside of a gas meter but th& analysis of the flow of the fluid in various kinds of fluid channels. 



[Effect of the Invention] As explained above, according to the image-processing analysis equipment of the fluid of this 
invention, two or more images which photoed the flow of a fluid continuously are used. With a subtraction-image creation 
means It processes and a subtraction image is created, two different images in time -- receiving -- difference ~ with an 
outline emphasis image creation means a subtraction- image creation means — difference, since outline emphasis processing 
is performed to two images which process, and the image close to a time amount target, an outline emphasis' image is created 
and the subtraction image and the outline emphasis image were compounded with the synthetic means The image in which 
the flow of a fluid is shown clearly can be obtained, and it is visually effective in the analysis of the flow of the difficult fluid 



of a fluid. 



[0027] 



being attained. 



[Translation done.] 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

'Drawing 1] It is the block diagram showing the configuration of the hardware of the image-processing analysis equipment 
or one example of this invention. 

[Drawing 2] It is the functional block diagram showing the function of the image-processing analysis equipment of drawing 

T~ 

{TDrawing 3] It is the flow chart showing actuation of the image-processing analysis equipment of drawing 1 . 

[Drawing Tf It is explanatory drawing showing the image in each phase of the actuation shown in drawing? , and a part of 

concentration level of the image. 

[Drawing 5] It is explanatory drawing for explaining the conventional method of observing the flow of the gas in a gas 
meter. 

[Description of Notations] 

22 Subtraction-Image Creation Means 

23 Outline Emphasis Image Creation Means 

24 Synthetic Means 

26 Difference ~ Processing Means 

27 Emphasis Means 

28 Smoothing Means 

29 Outline Emphasis Means 

30 Emphasis Means 
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~ rr 



12 13 



14 



VTR 



A / D 



15 



16 



17 



D / A 



VTR 



[Drawing 2] 

21 



26 



¥ fit 



22 

27 ) 28 



29 2 / 30 
..J C l„ 



24 



[Drawing 3] 



2/19/04 9:42 AM 



httpy/www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 




I SI 0 1 



S102 



W&/ * U £ 256 x 256 



S103 

If&^7p;£256 x 198 



S104 



/ t §§<9iiAA / 




S105 


A @ « x Jl/ - 




S106 


/ z m ® & 


m & a * / 



S107 



£ # B • © ft & 



S108 



S109 



si 10 




[Drawing 4] 



2 of 3 



2/19/04 9:42 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 

(a) 




(fl) (h) (m) 




55 



» £ £ S 



[Translation done.] 



3 of 3 



2/19/04 9:42 AM 



09)B*iMMffl- (jp> (12) & BB 45 !ft & SJ ca> imwmmum** 

#W¥7- 175934 

<43)4HBB ¥SE7^0996)7 3HB 



(51)Inta' 




F I 




G 0 6 T 9/20 








GO IF 1/00 


K 






GO 1M 9/00 










7459-5L 


G06F 


15/ 70 3 3 5 A 








15/ 62 3 8 0 










1WF5-34439B 


(71)ffl«A 


000220282 










(22)mWS 


5 4? (1933) 128 170 




mftSftW 1 TB 5 #20*1 








fi# 








#*MiW»W^^<0^ 9-10 






(72)3M§# 


&» *~ 








***n^m*tsro543-i5 






(74>fWA 




(54) BSWOfc**] 









(57) 

■CJ5»»a«rfTv\ 2t£«&£ffr£U *&$&3&Ifi9Bi®# 
lft?gt 2 3 tt, S^nttffA^A 2 2 «s%^«a«rn o 
2owiif«fc^rawtcjgjKi-sHlktc»L-ctt«HiW*a 



¥ ■ 



— -ft-— M—fi 



* St 



ft 

* « 



* ■ 



- 1 - 



f$HS¥7 - 1 7 5 9 3 4 



* AX -T 5 Wife t , 

rcopiffcA^faK J:o-CA;fi$:h.fc»*Wfc}K&fcS 2 

t *rW» Art"**** 1 15«tf>^#oiigtf&Jia?;#f3£ 
[000 1] 

[0 0 0 2] 

[0 0 0 3] I5tt^^ — ^^{C^JItS^XOStEnSr 

'&&<Djj&;X'tZ, iJ?.*—$ 5 OOMi'T^ !7/U 

T, z.<r>1J*t — * 5 O^Antftnlc^ti-^ttiaW-S 
Is 5 2 SrgSgH-S. ffi'ff 5 2k=l*^^7 p 5 3Srgf)K-r 
5. IBf 5 lco^'fl-t*. iB^5 4Sr^-LT^ 

A-S* M8£g?g5 5i9fif5 1-5 
5 7i>m<n& Mm*, Jixt— *5 0f*lf£ 
u iaciot«»t5rtt», ^t^ — * 5 01*10 

[0 0 0 4] 



[0 0 0 5] *»^{i^*»5raJB^»"«*'C<CSnft:fe 
«Wr*:>ri«K:-rs«fl:©BI4fc»3ll|?«RIS««rJWfc-rS - 

10 fclifcSo 

[0 0 0 6] 

15 io-CA^^nfcB#W«J{cS^-5>2oropi«<-«-L-C^ 
t. W*A*¥SM£J:oTA;&£nfciKB-efco-C, £ 

20 B*fl^i-&M8iftM*iB{&$?Jll:j:, *£BflWMS# 
[00 0 7] r OW^MffeMUBAWittV'^tl, ®flfeA 

■«3S*A**ix*. c»Bitfc«rfflv^T, is#®sam&^ 

Zftf&i-Zo fit, -g-^SlcioT, M#Wfci:$l 

[000 8] 2 fE*cofiftftOTM<fcto3*»#f3£e 

tt, ^*^ll2«rogf£^<?5]iJ«*aSftlt(f3SB^*3V^T, 

[0 0 0 9] 

[ooio] bi i tt&&M&\<nffiw<Dmm® ! mM#Ti8m 

fc^w®«iSrA*-t-5fci?)roe'r f ^- • x— ^1^ = -^ 
(«7, VTRi IE "T„ ) lit, :ovtr l l 

50 HtSTtB^'T*^^ (fitT, A/D t lB"t". ) 



- 2 - 



*#BB¥7 - 1 7 5 9 3 4 



?/Ul3i. :«f-^^^l 3lc^j^^tt, 
VTR17 i^MS^-cv^s. 

IgiW^IIWbtr^^-^-B^kLfcwift-efca. vt 

rub, ^coff-'^-^tclBS&Stufciii^^S^ 
Sfcw-efcs, &4b\ VTRl KC^Ot, if?*** 

V T R 1 7 <£>ft;fr 9 tc, ^•—^fe^vfis 

[0 0 12] [2J 2 fi*:XXMoM|^9flWrtta0ttl& 

®PHg£A>J-f £BHfcA;>7#M£2 1 t. ZOHiffcA;^ 
2 1 iotA^J^^fcB^ffl^i-^^S 2-o<Diii^(c 

tfifeot, «»B«f^**« 2 2 ^*»#tffll*1T 5 2 

23fc, 2£>Mft{frft?ft2 2liJ:o-cffritsnfcaS» 
V{fe£tttt3JMra4ftff&#»2 3»cfcoTf1sj*$*Lfc<t 
ff 3*1***2: *r*KS-r***#« 2 4 t , 'cD-g-fiSc^jg 

2 4{cior#Fjn-5iir«srffi^-r'5atfeai^^S2 5 

[0 0 13] £&Mfefftft#ft2 2tt, l«mftK:||4:S 
2 ooHffcfcj* U-CJS^ftatrtr 5 tt»«a^Sk 2 6 
t , iWj8^«,a*«2 6 fc£S£#Aa&0M*lc*r 
LTMW^fcff 5S*BI#Jft2 7 r<03$S!^S2 7 

*. 9MMt2 7 te*oTtT*tft«5MI«att, 
a#« 2 6 \ZX 82£*&afft£»*4lt0 = V h ? * h *Jf 

[0 0 14] (MMMlirffcfftfciMK 2 3 d\ AMMWC 



S3 0 fcfc*itT^a."!MI**3 OlcioTfrJafc* 
SSHMSKi, «i$l53Sia#S; 2 9 \c ±5$&$53&IB&S&<£> 

05 Xm%l\Blftt>tlZ>o 

[0015] Stit^®. 2 4 tt» £ft-B{fcffc(!t#Jft 2 2 t£ 

m J: o Tffr£ £*Witfi$R3agSBJf& 1 tan*-*-* ~ t »c £ 

10 [o o i 6] 13 2 jcfcv-c. pffftA#^S2 i ttmi CO 

VTR 1 l*3<fctfA/D£&8&l 2(C,£oT|£9i£*V 
M&tHt>^&2 5ttBlia>D/A£ftKl 6*5it5VT 
R l 7^J;-=T^m^4x. ^<ote«c>3Ma:tt@li<7>= , >^ 
a — ^ l 4isJ;U J ili^p <; ey l 5\£&oXm$l£frZ>o 

15 a^^a-* 1 4te, 5(£##yi&Pi<C*i 
tt5K«SrfB«L-J&*sib, ^«fc3#«>ISlSl0>iaift*&a 

[0 0 17] jfcK. |^3*5J:U«Il4«r#ML-C, #*ife 

20 mi&&mmttmm<n®}i¥Z:7r:i-mim. B4«ia3»^ 

[0018] 03 tc*i"± 5 iii^Wia^ff^Stt. 

25 y^SlOl) , ftlci^^y 15*2 5 6X 2 5 6 

mmi^mL- (.xtvzts 102). efe^Tafft*^* 2 

5 6X 1 9 8W&(T>/ V— ^iisft35i-^ (^7- 
10 3)o 

[0 0 19] Mfife«ia^W»fi«. VTR 1 lis 

30 .fctfA/Dgggmi 2 «AMi2 1) l^io-r, 
1|hIS«7JB«S:A^U, ®&p<*ry 1 SirlBlt^-lirS 
(^t^^T'S 104) „ ClOirt, VTR 1 1J4, 

mm*. gsMGan^sfc 2 m 1 rojS^iS*A>3 $w * 
5) , 2owil^^s«rfflv^-csl^«! ^ a*^T 

?4&-£(U4. roxryys 1 0 5«4&«&V\, #Ct-, 
PTfll«UB««fStSM:, S64^«iaKie!.I!ft2iaB©lH«l«r 
A^U. S«^*y l 5fc:ffi«£*3 (^t^/SIO 
40 6) „ Z<Dk% VTR 1 Hi, SI&SriM: # 
ihiiifiKSrai^-f-So I214(C*3V'>T. (a) ii 1 IU i CD® 
it. (b) «2IlJero®§g«:- ; ett€^tT^5 0 

[0020] miz s mm9o-smwmm.it. ae^wtfcfpja 

^©2 2KJ:o-Cjg$HB*STfMt-i- * (^fy/SlO 

®«t 2 0BWM«lc#UT!£$M6atrffv\ ^©S» 
«kS^O®«tc*tLTgSIB^2 7t-J;oT3ftre*Q!aSr 

tfv\ z<Dmmmmm.<ommz.*tLX¥-mfc^®2 8 ic 

50 5. 04K*>V^. (c) fi.&&fBm&<Z>m&i> (d) 
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« (c) wp&icjsrtSA-A ' &±<nmm, (e) f* 

SfcWM&JS^lBffc, (f) tt (e) W®«(C*Jlt5A- 

A'«S±wSia, (g) tt¥ft^kttS««>]ii{k, (h) 

(g) coa^ldfcJtSA-A ' »±<0*£ Sr-ttl-Wt 

[00 2 1] ■ffcteaftWrttBtt, MMIMHVIft 

■/S108), -t-fefcfe. «l^3ili#©2 9KioT, 
2lsJB<OjSIHc»L,r*|*|5Wifil«!faSrtfV\ r<£>«SSf8§S» 
W*B«^WlBfll»CJsJ-U-r5SW«^®3 OlCfco-C&iSJi&S 

T\ (i) fcMiSqSSa^Mffl&cDIlHfeSr^U ( j ) ft 
(i) <^M«lc*3it5>A-A '«a±C9«*Sr^U, 

(k) mmmm&nmm&^i,, m i* <k) o>m 

tel£*3ttSA-A ' i»±W»ft*r*U-CV>5. ft*3, * 
*«W-et4 2 Hi B <7)iE&J;i*r U-C*WHWH««l«rtTo r 

2 2*sn^tea«:ff 9 2o<o«ffcil$|ffltti;:i£jK-f-*Bi 
tklcS*U-Ctf*.tfft<, fi£oT, HaB©B«KJ*U-C 

tf oTt «fcv»U 1 m@<73BH££ 2|SIg<£>ilH&tf>BO0>iIi 

[0022] gen., H^*aaft¥^r^®tt, 2 4 

* o T££Bfe fc WfettMMIfe t ^Jg#f- 5 w £ J: 

otMtS (^Ty7'S10 9) . 04(CJ3V^T, 
(m) fi-a-^wp^«r*L-CV5o Sl&^Sa? 

vtri 7tai/jU € : r*7-—-?\c.mmr i rZ> (x.*ry 
y°s l 10) , ft*;, &jft$«>MRff>lSfe'?tt, afttt 

[oo23] s&feaftwsewu #ys&/&Ti- 

**>??a>S:*J»fU (^fs'T'Sl 1 1) , »7U*V>S 
# (N) ttXT-y-J'S 1 0 4-~-MoTi^<0 1lE]a<i0®^ 
SrAAU i^T-r^^-a- (Y) f*Ebf^«ril*Ti-So * 

ffr*-f ■BiHNcW:, l =>-vB<aig«t 3 =>-^gco 

4a-^B«)Wift^fflv^-ctt»iirit*rt^i*-ra. i=^b 

WiHtttfc 3 3^B<oW&Sr/S^T^S&&fEfifcl.-0'> 
<5IWI4, 2 3-*H<0W(M:Ml!**y 1 5lcfSt6UT*i 

<o 

[0024] w&t&mfflr&&t±* cl<d j; 5 ? 

zfS> 1 0 4~S 111 W*Q ! j!£lft'9S&L-C. -&fifc&<£>® 
iotiW|tojl6h.oj|p#ra8^fti*5. ft**, M«foK 

[0025] :oi5 u:*^ffi0Bft«!att*reflt-e 



{C*Stf5 (m) (c^i-<t9t-, 1^%* Y*$<t>W&<» 

mm 3 i fc. *ff>9Ltte>mt; a 2tm> 

10 loo»jfciiS<ftl=:J;o-C'b, ^OSSftcOjWfrSrlBt?- 
[0 0 2 6] ftte. *JB91tt. «#tf>#.ftib-f, 

15 tigffl-r^r t?5ST-#5o 
[0 0 2 7] 

20 »»-»ft*2oroH«{cjttb-Cll^*aaSrtfv\ H^IH 
ffril*8k*»JS»*a3S*rlT 5 2 ooiUHfc £ «*W»»c JfiSW 

25 #riS-TSJ:7liUfc<o-e, 8M*<0«*t*WWz*-rif#k 
mrtiiT^, Bta-riiffllSI-CfoofcrSfEflccoJjfEixO 
WW *t»T«I- ft 5 i v > ■? jft&tfs 5o 
[EffiwfB^ftlfeP^] 

let i ] -^mm<r>~mmm<Dmi»mmmmmw:^— k 

[El 2] B 1 wiTOWllWraiOWetrSttt^tj 

[03] hi (Dm^Lttkmmvfmm.^Wi^m-rmnm^ 

35 [H4] l2 3^^!&^#®:pgfc*3^SPI^*5<tO f - ; e 

*<fi> urn & r w -r 5 *: » wtftw is -c th z> . 
I^-^-coSiM] 
40 2 2 m^mw^f$.^m 

2 3 4£&3t9i;il&{fr$^& 

2 4 

2 6 g#&a;pji& 

2 7 ^SS#© 

45 2 8 qzra-fli^Jfa: 

2 9 wamn 

3 o ffiia^© 
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